GI absorption of beta-lactam antibiotics II: deviation from pH--partition hypothesis in penicillin absorption through in situ and in vitro lipoidal barriers.
The absorption of propicillin from the rat stomach and small intestine in situ was examined as a function of recirculating solution pH. The in vitro interphase transport from an aqueous buffer of various pH values to the octanol phase was also studied for several penicillins by the use of a two-phase rolling cell. The rate--pH profiles obtained from both in situ and in vitro experiments deviated significantly from the dissociation curves. The degrees of the shifts were approximately 2 pH units for the in situ intestinal absorption of propicillin and in vitro transport of propicillin and cloxacillin, approximately 1.5 pH units for the in vitro transport of penicillin V, and 0.8 pH unit for the in situ stomach absorption of propicillin. These discrepancies from the classical pH--partition hypothesis can be interpreted by the permeation through the lipoidal barrier of the undissociated species of penicillins transported through the aqueous diffusion layer adjacent to the lipoidal surface. All in situ and in vitro experiments tend to support this theory.